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(54) BACK LIGHT 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain source light of high 
parallelism with extremely thin constitution by arranging a linear light 
source and a 1st and a 2nd optical path changing means 
corresponding to optical elements respectively and then arranging 
light guide bodies between the 1st and 2nd optical path changing 
means and linear light source. 

SOLUTION: The linear light source 2, the left light guide body 3, the 
right light guide body 4, a left prism 5, a right prism 6, and a 
reflecting plate 1 0 are arranged below a surface type optical body 1 . 
The light projection point of the left prism 5, the center line of the 
linear light source 2, and the light projection point of the right prism 
6 are arranged corresponding to cylindrical lenses 7 to 9. Here, the 
light projection points are arranged almost meeting the focus 
positions of the cylindrical lenses 7 to 9. Then the left prism 5, left 
light guide body 3, linear light source 2, right light guide body 4, and 
right prism 6 constitute one light source guide part and the positions 
of the three light projection points of the light source guide part are 
provided corresponding to the respective plano-convex lens parts of 
the cylindrical lenses 7 to 9. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daaages caused by the use of this translation. 

1 .This document has been translated by computer So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A linear light source and the field-like enantiomer by which plurality was equipped with the optical element 
with the condensing reproductive function. It is the back light with which two or more optical probe indices were set 
as field-like enantiomer corresponding to each optical element A linear light source, the 1 st optical-path 
modification means, and the 2nd optical-path modification means are arranged corresponding to three optical 
elements by which continuation arrangement was carried out. The 1st transparent material is arranged between the 
1st optical-path modification means and a linear light source, and the 2nd transparent material is arranged between 
the 2nd optical-path modification means and a linear light source. The 1st flux of light which carried out outgoing 
radiation from the light source is made to pass the 1st transparent material and the 1st optical-path modification 
means. The 2nd flux of light which carried out outgoing radiation from the light source is made to pass the 2nd 
transparent material and the 2nd optical-path modification means. It is the back light characterized by carrying out 
incidence of the 3rd flux of light which carried out outgoing radiation from the light source to field-like enantiomer, 
without minding a transparent material, and for the 1st flux of light the 2nd flux of light and the 3rd flux of light 
passing said three optical elements mostly, and carrying out outgoing radiation from field-like enantiomer. 
[Claim 2] The back light according to claim 1 which the reflective film is arranged at the tooth-back side of a linear 
light source, and is characterized by the thickness from the optical outgoing radiation side side of field-like 
enantiomer to the reflective film being less than 10mm. 

[Claim 3] The back light according to claim 1 or 2 which the 1st optical-path modification means and the 2nd 
optical-path modification means are used as prism, and is characterized by bending an optical path by one side of 
prism. 

[Claim 4] The back light according to claim 1, 2, or 3 characterized by an optical element being a cylindrical lens or a 
Fresnel lens. 

[Claim 5] The back light of claim 1-4 characterized by the pitch of an optical element being 25-1 00mm given in any 
1 term. 

[Claim 6] The back light of claim 1 -5 characterized by the parallelism of the light by which outgoing radiation is 
carried out from the field-like enantiomer in an almost perpendicular direction to the longitudinal direction of a linear 
light source being n>=40 given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a back light and the display incorporating the back Kent 
[0002] 

[Description of the Prior Art] Outgoing radiation light of a back light is made parallel to one of the means which 
realizes wide-field-of^view comification of flat-surface mold indicating equipments, such as a liquid crystal display, 
incidence is carried out to it to a liquid crystal layer, and there is a method of diffusing the light which penetrated 
the liquid crystal layer with a diffusing screen. 

[0003] Generally, a liquid crystal display component shows high contrast to the light of vertical incidence, and shows 
low contrast to the light by which oblique incidence is carried out to a liquid crystal layer. Therefore, by carrying out 
parallel Guanghua of the outgoing radiation light of a back light as much as possible, it is prepared so that much light 
may penetrate a liquid crystal layer on the conditions near vertical incidence. 

[0004] The display of high contrast is obtained by this. And if the display light which penetrated the liquid crystal 
layer on good conditions is diffused with a diffusing screen, the display of high contrast will be obtained also in a 
slanting line of sight. 

[0005] The configuration of the conventional example 1 is shown in drawing 7 . It has the function which carries out 
parallel Guanghua of the outgoing radiation light from a back light Incidence of the light emitted from the linear light 
source 2 which consists of a cold cathode tube is carried out to the transparent material 13 which has the base 
where halftone dot-like processing [ diffusing-surface ] was performed. Without fulfilling total reflection conditions, 
outgoing radiation of the light reflected in the part where diffusing-surface processing was made is carried out 
upwards, and it carries out incidence to the sheet 14 which has arranged minute prism in the shape of an array. And 
outgoing radiation light is condensed by the refraction operation in prism. 

[0006] Moreover, the configuration of the conventional example 2 is shown in drawing 8 . It has the function which 
carries out parallel Guanghua of the outgoing radiation light of a back light like the conventional example 1. In this 
conventional example 2, the transparent material 15 which has not performed diffusing-surface processing, and the 
optical member 1 6 which has arranged the microlens in the shape of an array have pasted the base. Although 
incidence of the light emitted from the linear light source 2 is carried out to a transparent material 1 5 and it 
progresses the interior, it is led to a microlens from the adhesion part of a transparent material 15 and the optical 
member 16. Parallel Guanghua of the outgoing radiation light is carried out by condensing operation of a microlens. 
[0007] Moreover, the configuration of the conventional example 3 is shown in drawing 9 . Although it has the 
function which carries out parallel Guanghua, the configurations differ in the conventional examples 1 and 2. A linear 
light source, a cylindrical lens, and two or more reflecting plates 15 are formed in the light source section, and it is 
prepared so that incidence of the light divided into the abbreviation focal location of each lens of the cylindrical lens 
17 by the side of an outgoing radiation side may be carried out 

[0008] In this conventional example 3, the thickness of the light source section held in the box became large, and 
dispersion in the brightness of light arose with the location within a field of a back light, and there was a fault that 
homogeneity within a field required for a display could not be maintained. Moreover, loss of the light in the light 
source section could not be disregarded, either, and amelioration was further called for about the comprehensive 
use effectiveness of light source power, and the luminance distribution and parallelism of outgoing radiation light 
[0009] 

[Problem(s) to be Solved by the Invention] However, when using a prism sheet by the technique of the above- 
mentioned conventional example 1, it was difficult to obtain high parallelism fundamentally. Moreover, outgoing 
radiation of the secondary peak light of outgoing radiation light was carried out in the direction other than the 
direction of a transverse plane, and it had the fault that a good display was hard to be obtained. 
[0010] Moreover, the structure of pasting up a minute lens on the transparent material of the conventional example 
2 had the problem that outgoing radiation of the secondary peak light will be carried out in the direction other than 
that the use effectiveness of light becomes low, that the member pasted up on a transparent material is 
complicated, and the direction of a transverse plane. 

[001 1] Moreover, it was difficult for the use effectiveness of the light source not to be good, and to maintain the 
homogeneity within a field in the back light of the conventional example 3. Moreover, it was difficult to integral- 
construction-ize, and it difficult to attain thin shape-ization. 
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[Means for Soh/ing the Probler^lfeis invention is what solves the technical problffl^hich the conventional 
technique has. Namely, claim 1 A linear light source and the field-like enantiomer by which plurality was equipped 
with the optical element with the condensing reproductive function. It is the back light with which two or more 
optical probe indices were set as field-like enantiomer corresponding to each optical element A linear light source, 
the 1st optical-path modification means, and the 2nd optical— path modification means are arranged corresponding to 
three optical elements by which continuation arrangement was carried out. The 1st transparent material is arranged 
between the 1 st optical-path modification means and a linear light source, and the 2nd transparent material is 
arranged between the 2nd optical-path modification means and a linear light source. The 1 st flux of light which 
carried out outgoing radiation from the light source is made to pass the 1st transparent material and the 1st optical- 
path modification means. The 2nd flux of light which carried out outgoing radiation from the light source is made to 
pass the 2nd transparent material and the 2nd optical-path modification means. Incidence of the 3rd flux of light 
which carried out outgoing radiation from the light source is carried out to field-like enantiomer, without minding a 
transparent material, and the back light characterized by for the 1 st flux of light the 2nd flux of light and the 3rd 
flux of light passing said three optical elements mostly, and outgoing radiation being carried out from fieldHike 
enantiomer is offered. 

[0013] Moreover, the reflective film is arranged at the tooth-back side of a linear light source, and claim 2 offers the 
back light according to claim 1 characterized by the thickness from the optical outgoing radiation side side of field- 
like enantiomer to the reflective film being less than 10mm. 

[0014] Moreover, claim 3 offers the back light according to claim 1 or 2 which the 1st optical-path modification 
means and the 2nd optical-path modification means are used as prism, and is characterized by bending an optical 
path by one side of prism. 

[0015] Moreover, claim 4 offers the back light according to claim 1, 2, or 3 characterized by an optical element being 
a cylindrical lens or a Fresnel lens. 

[0016] Moreover, claim 5 offers the back light of claim 1-4 characterized by the pitch of an optical element being 
25-1 00mm given in any 1 term. 

[0017] Moreover, claim 6 offers the back light of claim 1-5 characterized by the parallelism of the light by which 
outgoing radiation is carried out from field-like enantiomer in an almost perpendicular direction being n>=40 given in 
any 1 term to the longitudinal direction of a linear light source. 

[0018] It is still more desirable to arrange the optical element which also equips the longitudinal direction of the 
filament light source with the condensing reproductive function. In this case, parallelism can be improved also in any 
of the plane rectangular direction. Moreover, the display equipped with the above-mentioned back light and the liquid 
crystal display combined with TN t STN, and the liquid crystal display component of a TFT mold are offered 
preferably. 
[0019] 

[Embodiment of the Invention] Drawing 1 is the sectional view of one example of this invention. The field-like 
enantiomer 1 of thickness t arranges the cylindrical lenses 7, 8, and 9 with the cross section of an one direction with 
a flat surface planoconvex to a cylinder side [ of a radius r ], and tooth-back side in the shape of an array on a side 
front Drawing 1 shows the cross section in a direction perpendicular to the longitudinal direction of a cylindrical 
configuration. 

[0020] The linear light source 2 which is a cold cathode tube under the field-like enantiomer 1, the left-hand side 
transparent material 3, the right-hand side transparent material 4, the left-hand side prism 5, the right-hand side 
prism 6, and a reflecting plate 1 0 have been arranged. Respectively corresponding to cylindrical lenses 7, 8, and 9, 
the light emission launch complex of the left-hand side prism 5, the center line of the filament light source 2, and 
the light emission launch complex of the right-hand side prism 6 have been arranged. Moreover, light emission 
launch complex has been arranged so that it may agree in the abbreviation focal location of a cylindrical lens. 
[0021] Thickness from the maximum convex location of the convex of a cylindrical lens to a reflecting plate is set to 
D. In addition, although a right-hand side transparent material and a left-hand side transparent material are [ 2nd ] 
equivalent to the 1 st transparent material of the above-mentioned claim, and a transparent material and can also 
change and prepare both dimension, usually preparing equally [ right and left ] is desirable. 

[0022] 1 set of light source light guide sections were constituted from the left-hand side prism 5 and the left-hand 
side transparent material 3, a linear light source 2, a right-hand side transparent material 4, and right-hand side 
prism 6, and the location of three light emission launch complex (beam-of-light group shown in the left-hand side of 
drawing 1 by the arrow head) of a light source light guide section was prepared respectively corresponding to each 
plano-convex lens section of cylindrical lenses 7, 8, and 9. Although based on the magnitude of the screen required 
for a display, and the pitch of the cylindrical lens to a pixel, at least 10-20 sets of light source light guide sections 
are prepared as a whole. 

[0023] In addition, according to a linear light source, a transparent material and prism have the linear structure of 
having a longitudinal direction. From a viewpoint on manufacture, you may **** and the thing of die length almost 
equal to a linear light source may be prepared. 

[0024] Drawing 2 is the partial enlarged drawing of a light source light guide section, and is the ray^tracing Fig. 
showing the process in which the light by which outgoing radiation was carried out from the linear light source 
carries out outgoing radiation from the right-hand side transparent material 4 and the right-hand side prism 6. Width 
of face of the right-hand side transparent material 4 is set to a, and height is set to b. The cross section of left- 
hand side prism is made into a rectangular equilateral triangle, and sets the die length of the shorter side to c. A 
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cross section is an approxima^Wrcle form and the cold cathode tube used as aKr light source 2 sets the 
diameter to d. The flux of light LI among the light by which outgoing radiation was carried out from the linear light 
source 2 by drawing 2 , L2, L3, and L4 The optical path is shown. 

[0025] As shown in drawing 1 . after carrying out direct incidence to the left-hand side transparent material 3. the 
right-hand side transparent material 4, and a cylindrical lens 8 or being reflected with a reflecting plate 10, incidence 
of the light emitted from the linear light source 2 is carried out to the left-hand side transparent material 3 and the 
right-hand side transparent material 4. Parallel Guanghua of the light which carried out incidence to the cylindrical 
lens 8 is carried out by condensing operation of a cylindrical lens, and it carries out outgoing radiation to a liquid 
crystal layer (upper part). 

[0026] Incidence of the light which carried out incidence to the left-hand side transparent material 3 is carried out 
to the left-hand side prism 5, it is led to the cylindrical lens 7 arranged above the left-hand side prism 5, parallel 
Guanghua is further carried out by condensing operation of a cylindrical lens 7, and outgoing radiation is carried out 
in a liquid crystal layer (upper part). Incidence of the light which carried out incidence to the right-hand side 
transparent material 4 similarly is carried out to the right-hand side prism 6, it is led to the cylindrical lens 9 
arranged above the right-hand side prism 6, parallel Guanghua is further carried out by condensing operation of a 
cylindrical lens 9, and outgoing radiation is carried out in a liquid crystal layer (upper part). 
[0027] Polymeric materials, glass, etc. which each shows high transparency optically are used for the field-like 
enantiomer 1, the left-hand side transparent material 3, the right-hand side transparent material 4, the left-hand 
side prism 5. and the right-hand side prism 6. Aluminum and silver are vapor-deposited in the slant face of the left- 
hand side prism 5 and the right-hand side prism 6, and the good reflector which does not make light penetrate is 
established in it It is desirable to use metallic materials with a high reflection factor, such as aluminum and silver, 
also about a reflecting plate 1 0. 

[0028] The field-like enantiomer 1, the left-hand side transparent material 3, the right-hand side transparent 
material 4. the left-hand side prism 5, and the right-hand side prism 6 are arranged without contacting each other. 
Under the present circumstances, it is desirable to make the air space between members as thin as possible. For 
example, what is necessary is just to arrange so that an about 0.5-1. 5mm opening may be prepared and a 
transparent material and prism may be supported at the edge. 

[0029] Or the ingredient (for example, the copolymer (number average molecular weight about 3x105) of PBVE and 
perfluoro (the 2 and 2-dimethyl -1, 3-JIOKI SOL) [PDD] etc. is raised as matter of a refractive index 1.34 as the 
polymer (number average molecular weight about 1.5x105) of perfluoro (butenyl vinyl ether) [PBVE] and matter of a 
refractive index 1.29.) of a low refractive index may be arranged on the front face of a transparent material and 
prism. Fundamentally, in order to control the leakage of the light from a transparent material and the interior of 
prism, it is desirable to adjust and establish the refractive-index difference of a transparent material and prism, and 
the member that encloses it so that total reflection conditions may be satisfied. 

[0030] Usually, if a transparent material and prism prepare an opening on the outskirts with air (refractive-index 
**1.0) using acrylic resin, good flux of light transmission conditions with little loss will be fulfilled simple 
[ manufacture ]. And it is because system-wide efficiency for light utilization improves further. Moreover, the 
cylindrical lenses 7, 8, and 9 arranged in the shape of an array are a part of field-like enantiomers 1, and are in the 
physical relationship which continues spatially. 

[0031] The topmost part (advance core of the flux of light) of the left-hand side prism 5 is arranged, and the 
topmost part (to this appearance, it is the advance core of the flux of light) of the right-hand side prism 6 is 
arranged for the topmost part of a linear light source 2 near the focus of a cylindrical lens 9 near the focus of a 
cylindrical lens 7 near the focus of a cylindrical lens 8. Between a linear light source 2 and the left-hand side prism 
5, the left-hand side transparent material 3 is arranged, and the right-hand side transparent material 4 is arranged 
between a linear light source 2 and the right-hand side prism 6. Moreover, a reflecting plate 10 is arranged so that 
the bottom of a linear light source 2 may be touched mostly. 

[0032] If the unit which has such an optical control function, i.e., a cold cathode tube, two transparent materials, two 
prism, and the unit that consists of a reflecting plate are arranged in two or more juxtaposition to field-like 
enantiomer with an array-like cylindrical lens, the back light which supplies the outgoing radiation light by which 
parallel Guanghua was carried out to the whole screen is realizable. 

[0033] In a process until the light which carried out [ light ] outgoing radiation from the light-emitting part of the 
light source, and carried out incidence, respectively to the left-hand side transparent material 3 and the right-hand 
side transparent material 4 carries out outgoing radiation of a cylindrical lens 7 and the cylindrical lens 9, 
respectively, although the quantity of light is lost by the reflection in the boundary of a transparent material and air, 
the reflection in the boundary of prism and air, and absorption in a prism slant face (vacuum-plating^of^aluminium 
side), as for the rate, the desired flux of light can be substantially taken out as a back light small. 
[0034] Moreover, to a cylindrical lens 8, incidence of the light reflected by the reflecting plate 10 is not carried out, 
but it almost carries out incidence to the left-hand side transparent material 3 and the right-hand side transparent 
material 4. Therefore, through the quantity of light by which outgoing radiation is carried out from a cylindrical lens 8, 
and the transparent material and prism of one of right and left, there are few differences with the quantity of light in 
which outgoing radiation is carried out by a cylindrical lens 7 and the cylindrical lens 9, and they can maintain the 
homogeneity in the screen of the outgoing radiation quantity of light. 

[0035] The linear light source 2 is arranged so that it may be surrounded by the field-like enantiomer 1. the left- 
hand side transparent material 3, the right-hand side transparent material 4. and the reflecting plate 10, it can 
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supply most light emitted from^lf linear light source 2 to cylindrical lenses 7, 8, a^H>, and can realize high 
efficiency for light utilization. 

[0036] By taking the sufficiently large size of cylindrical lenses 7. 8. and 9 to a linear light source 2 or two prism the 
parallelism of the outgoing radiation light from a back light can be raised, and the outgoing radiation of secondary 
peak light can be stopped. Moreover, the description of this invention is in how to combine two or more members, 
and each member which constitutes a back light has the simple configuration. Therefore, high productivity is 
expected even if it faces mass production. 

[0037] Moreover, on the occasion of operation of this invention, the thing of other gestagen can also be used 
instead of the above-mentioned field-like enantiomer. Drawing 4 is a sectional view showing the gestalt of other 
operations of this invention. The field-like enantiomer 1 1 which has arranged the cylindrical lens of both convexes in 
the shape of an array is used for a different point from drawing 1 instead of the field-like enantiomer 1. Near the 
focus of each cylindrical lens, the topmost part of a linear light source 2, the topmost part of the left-hand side 
prism 5, and the topmost part of the right-hand side prism 6 are arranged. 

[0038] It is the sectional view where drawing 5 also expresses the gestalt of other operations of this invention. A 
different point from drawing j is to use the fieldHike enantiomer 12 which has arranged the Fresnel lens in the 
shape of an array instead of the field-like enantiomer 1. Near the focus of each Fresnel lens, the topmost part of a 
linear light source 2, the topmost part of the left-hand side prism 5, and the topmost part of the right-hand side 
prism 6 are arranged. This approach controls thickness t of field-like enantiomer, and has the advantage that super- 
thin shape-ization can be attained. And-izing also of the whole thickness D can be carried out [ thin shape 1 
[0039] 
[Example] 

(Example 1) This example is the thing of the structure shown in drawing 1 , and set the radius of the cylinder side of 
a cylindrical lens as the thickness of t= 8mm of r= 4mm and the field-like enantiomer 1, width of face of a= 5.9mm of 
each transparent material, height of b= 2mm of each transparent material, die length of c= 2mm of the shorter side 
of each prism, the diameter of d= 2mm of a cold cathode tube, and the whole thickness of D= 1 1mm. 
[0040] The parallelism of outgoing radiation light increases, so that a lens is generally large compared with a light 
source light guide section (the path of a cold cathode tube and the dimension of prism when it is this example). In 
the case of the above-mentioned set point, the ratio of r and d or the ratio of r and c was 2:1, but simulation 
estimated the parallelism of the back light outgoing radiation light in this condition. Drawing 6 shows the 
accumulation quantity of light curve of the outgoing radiation light at the time of setting a lens radius and width of 
face of an optical source of supply to 2:1. 

[0041] An accumulation quantity of light curve integrates with the outgoing radiation quantity of light about an 
outgoing radiation include angle, and a curve starts, so that parallelism is high. The parallelism at the time of carrying 
out a lens radius and width of face of an optical source of supply 2:1 is I=IO and cosn theta as a result of ray- 
tracing count In ... (formula 1), it corresponded, when it placed with n= 50, and it checked that high parallelism was 
obtained. In addition, it is desirable to constitute so that it may be set to n>=40 in this invention. 
[0042] The formula 1 expresses the luminous-intensity distribution according to outgoing radiation include angle of 
the general surface light source. Setting at this ceremony, I is luminous intensity and IO. The luminous intensity of 
the outgoing radiation light of the direction of a transverse plane and theta are outgoing radiation include angles, and 
the parallelism of outgoing radiation light increases, so that n is large (when referred to as n= 1, it is the perfect 
diffusion light source). 

[0043] What is necessary is just to define the optimal dimension from the parallelism called for in fact the 
permissible thickness of field-like enantiomer, the size of the screen, etc., although the ratio of the radius of the 
cylinder side of a cylindrical lens and a cold cathode tube diameter was set to 2:1 in this example. 
[0044] (Example 2) The example which united edge 5' on either side, 6', light guide body section 3' on either side, and 
4' with drawing_3 , respectively is shown. Although the use effectiveness of light was inferior to the above- 
mentioned example a little in this example, the structure of a light source light guide section could be simplified, and 
manufacture was easy. The edge slant face of the unified structure functions as an optical-path modification means. 

[0045] 

[Effect of the Invention] According to this invention, parallel Guanghua of the back light outgoing radiation light can 
be carried out without spoiling the homogeneity of the brightness in the screen. 

[0046] According to this invention, parallel Guanghua of the back light outgoing radiation light can be carried out 
stopping the outgoing radiation of secondary peak light 

[0047] According to this invention, parallel Guanghua of the back light outgoing radiation light can be carried out 
without reducing efficiency for light utilization. 

[0048] According to this invention, parallel Guanghua of the back light outgoing radiation light can be carried out 
with the combination of the field-like enantiomer which has a comparatively easy configuration. And super-thin 
shape-ization can be attained and it can contribute to the miniaturization of a display. Moreover, the overall 
efficiency of the light source can be improved sharply, even if it is little light source power, a good display can be 
offered, and even if it is cell actuation, the effective time can be lengthened. 

[0049] Moreover, according to this invention, parallel Guanghua of the back light outgoing radiation light can be 
carried out without increasing the thickness of a back light Moreover, this invention can perform application various 
in the range which does not lose the effectiveness. 
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TECHNICAL FIELD 



[Held of the Invention] This invention relates to a back light and the display incorporating the back light 
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PRIOR ART 



[Description of the Prior Art] Outgoing radiation light of a back light is made parallel to one of the means which 
realizes wide-field-of-view comification of flat-surface mold indicating equipments, such as a liquid crystal display, 
incidence is carried out to it to a liquid crystal layer, and there is a method of diffusing the light which penetrated 
the liquid crystal layer with a diffusing screen. 

[0003] Generally, a liquid crystal display component shows high contrast to the light of vertical incidence, and shows 
low contrast to the light by which oblique incidence is carried out to a liquid crystal layer. Therefore, by carrying out 
parallel Guanghua of the outgoing radiation light of a back light as much as possible, it is prepared so that much light 
may penetrate a liquid crystal layer on the conditions near vertical incidence. 

[0004] The display of high contrast is obtained by this. And if the display light which penetrated the liquid crystal 
layer on good conditions is diffused with a diffusing screen, the display of high contrast will be obtained also in a 
slanting line of sight. 

[0005] The configuration of the conventional example 1 is shown in drawing 7 . It has the function which carries out 
parallel Guanghua of the outgoing radiation light from a back light Incidence of the light emitted from the linear light 
source 2 which consists of a cold cathode tube is carried out to the transparent material 13 which has the base 
where halftone dot-like processing [ diffusing-surface ] was performed Without fulfilling total reflection conditions, 
outgoing radiation of the light reflected in the part where diffusing-surface processing was made is carried out 
upwards, and it carries out incidence to the sheet 14 which has arranged minute prism in the shape of an array. And 
outgoing radiation light is condensed by the refraction operation in prism. 

[0006] Moreover, the configuration of the conventional example 2 is shown in drawing 8 . It has the function which 
carries out parallel Guanghua of the outgoing radiation light of a back light like the conventional example 1. In this 
conventional example 2, the transparent material 15 which has not performed diffusing-surface processing, and the 
optical member 1 6 which has arranged the microlens in the shape of an array have pasted the base. Although 
incidence of the light emitted from the linear light source 2 is carried out to a transparent material 15 and it 
progresses the interior, it is led to a microlens from the adhesion part of a transparent material 15 and the optical 
member 1 6. Parallel Guanghua of the outgoing radiation light is carried out by condensing operation of a microlens. 
[0007] Moreover, the configuration of the conventional example 3 is shown in drawing 9 . Although it has the 
function which carries out parallel Guanghua, the configurations differ in the conventional examples 1 and 2. A linear 
light source, a cylindrical lens, and two or more reflecting plates 1 5 are formed in the light source section, and it is 
prepared so that incidence of the light divided into the abbreviation focal location of each lens of the cylindrical lens 
1 7 by the side of an outgoing radiation side may be carried out. 

[0008] In this conventional example 3, the thickness of the light source section held in the box became large, and 
dispersion in the brightness of light arose with the location within a field of a back light, and there was a fault that 
homogeneity within a field required for a display could not be maintained. Moreover, loss of the light in the light 
source section could not be disregarded, either, and amelioration was further called for about the comprehensive 
use effectiveness of light source power, and the luminance distribution and parallelism of outgoing radiation light. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, parallel Guanghua of the back light outgoing radiation light can 
be carried out, without spoiling the homogeneity of the brightness in the screen. 

[0046] According to this invention, parallel Guanghua of the back light outgoing radiation light can be carried out, 
stopping the outgoing radiation of secondary peak light. 

[0047] According to this invention, parallel Guanghua of the back light outgoing radiation light can be carried out, 
without reducing efficiency for light utilization. 

[0048] According to this invention, parallel Guanghua of the back light outgoing radiation light can be carried out 
with the combination of the field-like enantiomer which has a comparatively easy configuration. And super-thin 
shape-ization can be attained and it can contribute to the miniaturization of a display. Moreover, the overall 
efficiency of the light source can be improved sharply, even rf it is little light source power, a good display can be 
offered, and even if it is cell actuation, the effective time can be lengthened. 

[0049] Moreover, according to this invention, parallel Guanghua of the back light outgoing radiation light can be 
carried out, without increasing the thickness of a back light. Moreover, this invention can perform application various 
in the range which does not lose the effectiveness. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when using a prism sheet by the technique of the above- 
mentioned conventional example 1, it was difficult to obtain high parallelism fundamentally. Moreover, outgoing 
radiation of the secondary peak light of outgoing radiation light was carried out in the direction other than the 
direction of a transverse plane, and it had the fault that a good display was hard to be obtained. 
[0010] Moreover, the structure of pasting up a minute lens on the transparent material of the conventional example 
2 had the problem that outgoing radiation of the secondary peak light will be carried out in the direction other than 
that the use effectiveness of light becomes low, that the member pasted up on a transparent material is 
complicated, and the direction of a transverse plane. 

[001 1] Moreover, it was difficult for the use effectiveness of the light source not to be good, and to maintain the 
homogeneity within a field in the back light of the conventional example 3. Moreover, it was difficult to integral- 
constructionHze, and it difficult to attain thin shape-ization. 
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MEANS 



[Means for Solving the Problem] This invention is what solves the technical problem which the conventional 
technique has. Namely, claim 1 A linear light source and the field-like enantiomer by which plurality was equipped 
with the optical element with the condensing reproductive function, h is the back light with which two or more 
optical probe indices were set as field-like enantiomer corresponding to each optical element. A linear light source, 
the 1st optical-path modification means, and the 2nd optical-path modification means are arranged corresponding to 
three optical elements by which continuation arrangement was carried out. The 1st transparent material is arranged 
between the 1 st optical-path modification means and a linear light source, and the 2nd transparent material is 
arranged between the 2nd optical-path modification means and a linear light source. The 1st flux of light which 
carried out outgoing radiation from the light source is made to pass the 1st transparent material and the 1st optical- 
path modification means. The 2nd flux of light which carried out outgoing radiation from the light source is made to 
pass the 2nd transparent material and the 2nd optical-path modification means. Incidence of the 3rd flux of light 
which carried out outgoing radiation from the light source is carried out to field-like enantiomer, without minding a 
transparent material, and the back light characterized by for the 1st flux of light the 2nd flux of light, and the 3rd 
flux of light passing said three optical elements mostly, and outgoing radiation being carried out from field-like 
enantiomer is offered. 

[0013] Moreover, the reflective film is arranged at the tooth-back side of a linear light source, and claim 2 offers the 
back light according to claim 1 characterized by the thickness from the optical outgoing radiation side side of field- 
like enantiomer to the reflective film being less than 10mm. 

[0014] Moreover, claim 3 offers the back light according to claim 1 or 2 which the 1st optical-path modification 
means and the 2nd optical-path modification means are used as prism, and is characterized by bending an optical 
path by one side of prism. 

[0015] Moreover, claim 4 offers the back light according to claim 1, 2, or 3 characterized by an optical element being 
a cylindrical lens or a Fresnel lens. 

[0016] Moreover, claim 5 offers the back light of claim 1-4 characterized by the pitch of an optical element being 
25-1 00mm given in any 1 term. 

[001 7] Moreover, claim 6 offers the back light of claim 1-5 characterized by the parallelism of the light by which 
outgoing radiation is carried out from field-like enantiomer in an almost perpendicular direction being n>=40 given in 
any 1 term to the longitudinal direction of a linear light source. 

[0018] It is still more desirable to arrange the optical element which also equips the longitudinal direction of the 
filament light source with the condensing reproductive function. In this case, parallelism can be improved also in any 
of the plane rectangular direction. Moreover, the display equipped with the above-mentioned back light and the liquid 
crystal display combined with TN, STN, and the liquid crystal display component of a TFT mold are offered 
preferably. 
[0019] 

[Embodiment of the Invention] Drawing 1 is the sectional view of one example of this invention. The field-like 
enantiomer 1 of thickness t arranges the cylindrical lenses 7, 8, and 9 with the cross section of an one direction with 
a flat surface planoconvex to a cylinder side [ of a radius r ], and tooth-back side in the shape of an array on a side 
front. Drawing 1 shows the cross section in a direction perpendicular to the longitudinal direction of a cylindrical 
configuration. 

[0020] The linear light source 2 which is a cold cathode tube under the field-like enantiomer 1, the left-hand side 
transparent material 3, the right-hand side transparent material 4, the left-hand side prism 5, the right-hand side 
prism 6, and a reflecting plate 10 have been arranged. Respectively corresponding to cylindrical lenses 7, 8. and 9, 
the light emission launch complex of the left-hand side prism 5, the center line of the filament light source 2, and 
the light emission launch complex of the right-hand side prism 6 have been arranged. Moreover, light emission 
launch complex has been arranged so that it may agree in the abbreviation focal location of a cylindrical lens. 
[0021] Thickness from the maximum convex location of the convex of a cylindrical lens to a reflecting plate is set to 
D. In addition, although a right-hand side transparent material and a left-hand side transparent material are [ 2nd ] 
equivalent to the 1st transparent material of the above-mentioned claim, and a transparent material and can also 
change and prepare both dimension, usually preparing equally [ right and left ] is desirable. 

[0022] 1 set of light source light guide sections were constituted from the leR-hand side prism 5 and the left-hand 
side transparent material 3, a linear light source 2, a right-hand side transparent material 4, and right-hand side 
prism 6, and the location of three light emission launch complex (beam-of-light group shown in the left-hand side of 
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drawing 1 by the arrow head) delight source light guide section was prepared respectively corresponding to each 
plano-convex lens section of cylindrical lenses 7, 8, and 9. Although based on the magnitude of the screen required 
for a display, and the pitch of the cylindrical lens to a pixel, at least 10-20 sets of light source light guide sections 
are prepared as a whole. 

[0023] In addition, according to a linear light source, a transparent material and prism have the linear structure of 
having a longitudinal direction. From a viewpoint on manufacture, you may **** and the thing of die length almost 
equal to a linear light source may be prepared. 

[0024] Drawing 2 is the partial enlarged drawing of a light source light guide section, and is the ray-tracing Fig. 
showing the process in which the light by which outgoing radiation was carried out from the linear light source 
carries out outgoing radiation from the right-hand side transparent material 4 and the right-hand side prism 6. Width 
of face of the right-hand side transparent material 4 is set to a, and height is set to b. The cross section of left- 
hand side prism is made into a rectangular equilateral triangle, and sets the die length of the shorter side to c. A 
cross section is an approximate circle form and the cold cathode tube used as a linear light source 2 sets the 
diameter to d. The flux of light LI among the light by which outgoing radiation was carried out from the linear light 
source 2 by drawin g 2 , L2, L3, and L4 The optical path is shown. 

[0025] As shown in drawing 1 , after carrying out direct incidence to the left-hand side transparent material 3, the 
right-hand side transparent material 4, and a cylindrical lens 8 or being reflected with a reflecting plate 10, incidence 
of the light emitted from the linear light source 2 is carried out to the left-hand side transparent material 3 and the 
right-hand side transparent material 4. Parallel Guanghua of the light which carried out incidence to the cylindrical 
lens 8 is carried out by condensing operation of a cylindrical lens, and it carries out outgoing radiation to a liquid 
crystal layer (upper part). 

[0026] Incidence of the light which carried out incidence to the left-hand side transparent material 3 is carried out 
to the left-hand side prism 5, it is led to the cylindrical lens 7 arranged above the left-hand side prism 5, parallel 
Guanghua is further carried out by condensing operation of a cylindrical lens 7, and outgoing radiation is carried out 
in a liquid crystal layer (upper part). Incidence of the light which carried out incidence to the right-hand side 
transparent material 4 similarly is carried out to the right-hand side prism 6, it is led to the cylindrical lens 9 
arranged above the right-hand side prism 6, parallel Guanghua is further carried out by condensing operation of a 
cylindrical lens 9, and outgoing radiation is carried out in a liquid crystal layer (upper part). 
[0027] Polymeric materials, glass, etc. which each shows high transparency optically are used for the field-like 
enantiomer 1, the left-hand side transparent material 3, the right-hand side transparent material 4, the left-hand 
side prism 5, and the right-hand side prism 6. Aluminum and silver are vapor-deposited in the slant face of the left- 
hand side prism 5 and the right-hand side prism 6, and the good reflector which does not make light penetrate is 
established in it It is desirable to use metallic materials with a high reflection factor, such as aluminum and silver, 
also about a reflecting plate 10. 

[0028] The field-like enantiomer 1, the left-hand side transparent material 3, the right-hand side transparent 
material 4, the left-hand side prism 5, and the right-hand side prism 6 are arranged without contacting each other. 
Under the present circumstances, it is desirable to make the air space between members as thin as possible. For 
example, what is necessary is just to arrange so that an about 0.5-1. 5mm opening may be prepared and a 
transparent material and prism may be supported at the edge. 

[0029] Or the ingredient (for example, the copolymer (number average molecular weight about 3x105) of PBVE and 
perfluoro (the 2 and 2-dimethyl -1, 3-JIOKI SOL) [PDD] etc. is raised as matter of a refractive index 1.34 as the 
polymer (number average molecular weight about 1.5x105) of perfluoro (butenyl vinyl ether) [PBVE] and matter of a 
refractive index 1.29.) of a low refractive index may be arranged on the front face of a transparent material and 
prism. Fundamentally, in order to control the leakage of the light from a transparent material and the interior of 
prism, it is desirable to adjust and establish the refractive-index difference of a transparent material and prism, and 
the member that encloses it so that total reflection conditions may be satisfied. 

[0030] Usually, if a transparent material and prism prepare an opening on the outskirts with air (refractive-index 
**1.0) using acrylic resin, good flux of light transmission conditions with little loss will be fulfilled simple 
[ manufacture ]. And it is because system-wide efficiency for light utilization improves further. Moreover, the 
cylindrical lenses 7, 8, and 9 arranged in the shape of an array are a part of field-like enantiomers 1, and are in the 
physical relationship which continues spatially. 

[0031] The topmost part (advance core of the flux of light) of the left-hand side prism 5 is arranged, and the 
topmost part (to this appearance, it is the advance core of the flux of light) of the right-hand side prism 6 is 
arranged for the topmost part of a linear light source 2 near the focus of a cylindrical lens 9 near the focus of a 
cylindrical lens 7 near the focus of a cylindrical lens 8. Between a linear light source 2 and the left-hand side prism 
5, the left-hand side transparent material 3 is arranged, and the right-hand side transparent material 4 is arranged 
between a linear light source 2 and the right-hand side prism 6. Moreover, a reflecting plate 10 is arranged so that 
the bottom of a linear light source 2 may be touched mostly. 

[0032] If the unit which has such an optical control function, i.e., a cold cathode tube, two transparent materials, two 
prism, and the unit that consists of a reflecting plate are arranged in two or more juxtaposition to field-like 
enantiomer with an array-like cylindrical lens, the back light which supplies the outgoing radiation light by which 
parallel Guanghua was carried out to the whole screen is realizable. 

[0033] In a process until the light which carried out [ light ] outgoing radiation from the light-emitting part of the 
light source, and carried out incidence, respectively to the left-hand side transparent material 3 and the right-hand 
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out outgoing radiation of a cylindrical lens 7 ano^he cylindrical lens 9, 
respectively, although the quantity of light is lost by the reflection in the boundary of a transparent material and air, 
the reflection in the boundary of prism and air, and absorption in a prism slant face (vacuum-plating-of^aluminium 
side), as for the rate, the desired flux of light can be substantially taken out as a back light small. 
[0034] Moreover, to a cylindrical lens 8, incidence of the light reflected by the reflecting plate 10 is not carried out, 
but it almost carries out incidence to the left-hand side transparent material 3 and the right-hand side transparent 
material 4. Therefore, through the quantity of light by which outgoing radiation is carried out from a cylindrical lens 8, 
and the transparent material and prism of one of right and left, there are few differences with the quantity of light in 
which outgoing radiation is carried out by a cylindrical lens 7 and the cylindrical lens 9, and they can maintain the 
homogeneity in the screen of the outgoing radiation quantity of light 

[0035] The linear light source 2 is arranged so that it may be surrounded by the field-like enantiomer 1, the left- 
hand side transparent material 3, the right-hand side transparent material 4, and the reflecting plate 10, it can 
supply most light emitted from the linear light source 2 to cylindrical lenses 7. 8, and 9, and can realize high 
efficiency for light utilization. 

[0036] By taking the sufficiently large size of cylindrical lenses 7, 8, and 9 to a linear light source 2 or two prism, the 
parallelism of the outgoing radiation light from a back light can be raised, and the outgoing radiation of secondary 
peak light can be stopped. Moreover, the description of this invention is in how to combine two or more members, 
and each member which constitutes a back light has the simple configuration. Therefore, high productivity is 
expected even if it faces mass production. 

[0037] Moreover, on the occasion of operation of this invention, the thing of other gestalten can also be used 
instead of the above-mentioned field-like enantiomer. Drawing 4 is a sectional view showing the gestalt of other 
operations of this invention. The field-like enantiomer 1 1 which has arranged the cylindrical lens of both convexes in 
the shape of an array is used for a different point from drawing 1 instead of the field-like enantiomer 1. Near the 
focus of each cylindrical lens, the topmost part of a linear light source 2, the topmost part of the left-hand side 
prism 5, and the topmost part of the right-hand side prism 6 are arranged. 

[0038] It is the sectional view where drawing 5 also expresses the gestalt of other operations of this invention. A 
different point from drawing 1 is to use the field-like enantiomer 12 which has arranged the Fresnel lens in the 
shape of an array instead of the field-like enantiomer 1. Near the focus of each Fresnel lens, the topmost part of a 
linear light source 2, the topmost part of the left-hand side prism 5, and the topmost part of the right-hand side 
prism 6 are arranged. This approach controls thickness t of field-like enantiomer, and has the advantage that super- 
thin shape-ization can be attained. And-izing also of the whole thickness D can be carried out [ thin shape ]. 
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[Example] 

(Example 1) This example is the thing of the structure shown in drawing 1 , and set the radius of the cylinder side of 
a cylindrical lens as the thickness of t= 8mm of r= 4mm and the field-like enantiomer 1, width of face of a= 5.9mm of 
each transparent material, height of b= 2mm of each transparent material, die length of c= 2mm of the shorter side 
of each prism, the diameter of d= 2mm of a cold cathode tube, and the whole thickness of D= 1 1mm. 
[0040] The parallelism of outgoing radiation light increases, so that a lens is generally large compared with a light 
source light guide section (the path of a cold cathode tube and the, dimension of prism when it is this example). In 
the case of the above-mentioned set point, the ratio of r and d or the ratio of r and c was 2:1, but simulation 
estimated the parallelism of the back light outgoing radiation light in this condition. Drawing 6 shows the 
accumulation quantity of light curve of the outgoing radiation light at the time of setting a lens radius and width of 
face of an optical source of supply to 2:1. 

[0041] An accumulation quantity of light curve integrates with the outgoing radiation quantity of light about an 
outgoing radiation include angle, and a curve starts, so that parallelism is high. The parallelism at the time of carrying 
out a lens radius and width of face of an optical source of supply 2:1 is 1=10 and cosn theta as a result of ray- 
tracing count. In ... (formula 1), it corresponded, when it placed with n= 50, and it checked that high parallelism was 
obtained. In addition, it is desirable to constitute so that it may be set to n>=40 in this invention. 
[0042] The formula 1 expresses the luminous-intensity distribution according to outgoing radiation include angle of 
the general surface light source. Setting at this ceremony, I is luminous intensity and IO. The luminous intensity of 
the outgoing radiation light of the direction of a transverse plane and theta are outgoing radiation include angles, and 
the parallelism of outgoing radiation light increases, so that n is large (when referred to as n= 1, it is the perfect 
diffusion light source). 

[0043] What is necessary is just to define the optimal dimension from the parallelism called for in fact, the 
permissible thickness of field-like enantiomer, the size of the screen, etc., although the ratio of the radius of the 
cylinder side of a cylindrical lens and a cold cathode tube diameter was set to 2:1 in this example. 
[0044] (Example 2) The example which united edge 5* on either side, 6\ light guide body section 3 ? on either side, and 
4' with drawin g 3 . respectively is shown. Although the use effectiveness of light was inferior to the above- 
mentioned example a little in this example, the structure of a light source light guide section could be simplified, and 
manufacture was easy. The edge slant face of the unified structure functions as an optical-path modification means. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the back light of the example 1 of this invention. 

[Drawing 2] The partial expanded sectional view showing the optical path of the light source light guide section 
which constitutes the back light by this invention. 

[Drawing 3] The sectional view of the example 2 (a transparent material and prism one apparatus) of this invention. 
[Drawing 4] The sectional view of other examples (both convex cylindrical lens) of this invention. 
[Drawing 5] The sectional view of other examples (Fresnel lens) of this invention. 

[Drawing 6] The accumulation quantity of light curve of the back light outgoing radiation light for which it asked with 
ray tracing. 

[Drawing 7] The sectional view of the conventional example 1 using a prism sheet. 

[Drawing 8] The sectional view of the conventional example 2 which pastes up a spherical lens on a transparent 
material. 

[Drawing 9] The sectional view of the conventional example 3 which performs division of a cylindrical lens and light 
source light 

[Description of Notations] 

1, 11, 12: Field-like enantiomer 

2: Linear light source 

3: Left-hand side transparent material 

4: Right-hand side transparent material 

5: Left-hand side prism 

6: Right-hand side prism 

7, 8, 9: Cylindrical lens 

10: Reflecting plate 
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[Drawing 4] 
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[0033] 3t«o«*ai^6aj»b. £m*mm*3. 

h* U AJP U >X 7 . -> U > H >J U- >X 9 £tBS*T -5 
X'JXAt^t©J^|SLlC^tt-5SI*, X'JXA 
£t>n«jP. ^©ifl"&te*g69IC/h£< A*-;,^< hi: 
[0 0 3 4] 0tCiDHI*3n-57t«->U 

*;i/u>X8«t omt^n-s fe&iA-rn^©^ 

ft#<fc X'J XA££T v U > K U *;H^>X 7 . ~>V > 

H u >x 9 «k d mst $ n-s^a t ©fgte4>& < , 

[0 0 3 5] ^«7t© 2 ttffittftSM* 1 „ 
3. «ff*3tt*4. StttRl 0KH*n*J:-5lCE«a 

V>PVtin>U>X7* 8. 9ic#M6-r«d^«tT«. 

[0 0 3 6] ^U>HU*;H^>X7. 8, 9©-*t-fX 
SIM^S 2 :/UXAfc#LT+^S< i« 

^tlCcfcD. Ay^M hii>S©fflitft© 3 FfTft£iite> 

*fc*%w©i»fi[«, *«©«*r©«*<&*>-a- 

[0 0 3 7] *fc*^Bjoj|ig«C^LT«, ±K©®« 

^5. 04tt*56W©fl&©H2i©^*«-r»rffi0T* 

© v U > H 'J*;i/U>X<£7 U-f tt»CiBBUfcffi«3t^ 
#:l 1 <£r^fflLfct)©T*-5. §->'J > K 'J *;U^>X 
©^jfi^td, *«3tJf[ 2 CD*±« % fcfi!XUXA5© 

[0 0 3 8] B5fe*%9§<Dffi®?U60J*flB«&-r*rli 

2&mmtz>z\ii\z&2>o &7\/*)v\s>x<Di&timm 

tc, IS^TtiH 2 ©g±SB. fc«XUXA5©S±g5. * 
ffllXUXA6©g±gS*BB@r«). Jl©*»»4ffi«3t* 

LT, ^©JP^-D^fc^SJ'ftT* 

5. 
[0 0 3 9] 

immmi) *c»jtt0uc^-r«ji©fc©T*o> ->u 

>KU*;i'U>X©Pma5©¥g£r = 4mm, 
fftlOf^ t=8mm. &^?t^©<ia = 5. 9m 



( 5 ) 



3c = 2mra. tef^ffiSWitgd = 2 mm. £#<£>JP* 
D = 1 1 mmlC^Lfc. 

[0040] -&\zu>xi>wmmxm 

Hil#)t©3pffftttiSS*-5. ±E^ffi<0»^. rid© 
ifc^ feSV^ttr «tc09tfc^tt2 : lTa&5^. 

[0041] giffl^si&iate. mi*7t»*m*tftSJc^ 
±&z>. ytm&ummof&m. uyx^%t%mt^m<D 

4I£2 : 1 Vtz.n<D^-nm\t. I = I„ - cos" 0 
• • • (iSl) tCiJt^T. n= 5 o iim^tzm^zm^ 

[0 0 4 2] 5$; 1 «-SSW^®7t®0{ilit^SS'JW^S 
»***l/Tl^. HAlC&tvr. IH&A. I. «JE 20 

[0 0 4 3] *0!HC*5^Ttt->U >HU*;H^>XCDR 
®ffi©*g<i:?&|^S«itM<h«)tt:*^2 : liLfei^ 

[0 0 4 4] (*lffi#J2) 0 3l£. fe&©3ggB5' . 

6' . £*©#7t*^gg3' . 4' s-tn-en-fwisu 30 
u-e&ofc. -<wtanfc*ifioJBaH!*iif*«3tti»*!e# ■ 

[0 0 4 5] 

[0046] *%^icinn - &tf— ^©mst^jqi 
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[0 0 4 7] ^fSWCckntf. ftWB#I*£<rF$ii--5 
[0 0 4 8] *^WIC<j;n«, tfc^6<)W*ft^«^*-r 

[0049] *^i«icj:ntf. n>i7 5-rhop 

mi) *?£w<Dmmmio/*v>77'i bvmwmo 
[02] ^mz^nyzv-i b*mrfL-rz>ftw.myt 

[0 3] *%^©^JSCSJ2 (gftttiXDXA-ffclD 



[04] #5§9!cD{ficDCS] (Mfly | J>H'JMl/>X) 



[05] (yu*)is\/>x) commm* 

[06] Tt^ji^JCiO^fefe/N'-y^^'f htast^cDm 

[0 7] zfvx&->— h&m^zijE&mi ommm. 
[0 8] m&uyx&mytmz&m-rzm&mzoymm 
0. 

[0 9] ->U >H'J^;H/>X*t7t©^©^«iJ$fT^P 
^3fe0tJ 3 ©»rH0. 
[#^©i8W] 

1 . 11, 12: WVlftmft 

2 : m&ytw 

3 : &mmftft 

4 : fimmytft 

5 : 2E<BiyUXA 

6 :&W7 > )X& 

7. 8. 9 : ->U>HU*JH'>X 
1 0 : S»« 
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[05] 
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